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(54) OIOCOB yCTAHOBKH IU1ACTUPH B HH- 
TEPBAJTE HErEPMETHMHOCTH. OBCMHOR K0- 
JIOHHU 

(57) HaoOpexeHHe othochtch K He*TeAO- 
CbiBawnefl npohtmmeHHOCTH h npeAHaanave- 
ho wia pe moht a o6canH*x xohohh m Hao- 



jwukh oOBOflHHBBtHxca npoflyitTMBWX unac- 
tob b soHe nep*opauKH. Uenb - oo*cne- 
ueKHe'sKOKOMHH MarepHana nnacrwp* . Ha 
rpyOax cnycxawT rHAPaBm ' "ate Jaxe- 
pu c ynnoTi«TenbBM»« »neMeKra>« h yc- 
T aaoBiieit»ift Ma khx nnacrwpb. 3flTen 
sepximft Topeu iwmMaro ytwioTHMTWibHoro 
MieMeMTa rMAPaBiotMecxoro naxepa paa- 
Mema-r itanpoTHB hmkhgH rpaB>m« HHrep- 
B ana HerepMCTHMHOCTH. Jimmy nnacrupn 
BUMHcnawr no MareHaTHHecKoft *opMyjie, 
npoH3BO«iT sanaxepoBxy yiuioTHHTenbHux 
wieMCHTOB naxepa b xomeBUX yiacrxax 
reiacTwpa M pac»«peioieJwiacTMpR no Bcefi 
AiwKe mrreM cosAaiwa MsCMTOinoro Aawie- 
i B ynnoTMHTenbiux aiieMeMTax oaxepoB m 
b HeatnaxepMoft sohc Taxoe pacnonome- 
bhc nnacTupa ooecnewBaer coxpaMKocrb, 
ero h oocanHoR xohohhw b MHTepaane, 
ocnaoncHHOM OTBepcTHXMf . 4 wi. 



HsoopercHHe othochtc* k HedrxeAOObi- 
Baxwefl n P o»*ffluieHHocTH, a hmchho k 
cnocooaM peMonra o6caA«-x «■«"•• 
raio»e MSonauKH ooaonKHBumxca npoAyx 

„eime 3 kohomhh Havana r --" c ™^; 
Ha 4nr. 1 H3o6pa*eH naxep CABoeH 

Th «a Hen nnacr^pcM a xpaHCUOpTHOM 
nonoxeH*::; Ha <t*r. 2 - to *e, npH _ 
sanaxepoaxe ero ynnoTHnrenbHUX 3«MeH 
tob Ha iu,3CTU P e; na 4«r. 3 - to «e. 
nP H npHxaTHH KOHUcrux y*iacTKOB nnac-n- 
pr k oficaBHofi KonoHHe; Ha 4nr. « 
to *5, n P H saBepneKHH n P H*aTHH xonue 



bux yiacrxoB m fl e*opMH P OBaHHH cpe A He- 
ro ynacrxa nnacrupa ao xacamta c BHyr- 
peHHefl noBcpxHocTbio o6caAHOft xojiohhm. 

Cnoco6 ycraHOBKH nnacTupa b Mirrep- 
sane HercpHeTM^iHocTH oCcaAHOfl xojiom- 
m peaiuiayeTc* cneAywHM ofipaaoM. 

Ha rMApaBnMiecxHft inaxep,, BioitoMajo- 
^ft aepxHHft I m hhxhhh 2 ynnoTHMTenb- 
Hue aJicMeima, Meaw kotopuw paaMemeH 
AHWiepeiMManbHUft wtanaH 3, ycTaHaanH- 
VacTca MexanmiMCCKHft nnacTupb 4, xo- 
TopMft *HKCHpyeTcn Ha naxepe ynopa^ 5 
H 6. PaccroHHwe nexAy ynnoTHHTentHUMM 
aneMein-aMH 1 h 2 ycraHaBJWBaercR b 
aauHCHMOCTH or ahhhw nnacTupa. ^^ipe- 
n eneHHoro no 33bhchmocth, h o6cc..e«ie- 
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nu pMworo a Axpbmm ynnoTKHTe/ibfux 
sneMeirroB 1 h 2 xo hi; a buw yqacTicaMH 
nnacrvpa. 

Ahhh« una crop* ButtapaercJi d coot- 

BCTCTHKH CO CJie^WHeft saBHCHMOCTbX) 

r«e L -j grataa nnacrupx , h; 

1 j PJMH8. RRTepBflJia HCrCpMCTMUHOC 

tm oticaoKoft KonoHttj, m; 
AHHHa ynnoTHMTCJibHoro ajieneH- 
• • va rBAPWtHMecKQro naxepa, m; 
? AAanenMc s nwaanKwecKHX na- 
' xepax npH npuataTHu xoHueBbtx 
jrcacTxoB nnacrupx MTIa t 

t- paCCTOUBMa DT yCTbH CXBttHOI 

•W> Bapraeft rpupow KHTepBana 
BerepueTttiHocTH oOcaABoft xo- 
no him, m; 

E - Hogynb ynpyrocTH MaTepnana 
rpyfl, Ha xoTopux npoHSBOAHT- 
oi cnycx nnacThipx, Mlla; 

C — " OTHOOCHH0 nap yjtnoro AHAKerpa 
k b HyTp e HHexy TpyO t Ha koto- 



to 
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20 



25 



30 



pus npousBQAKTcji cnyac ruiacTH 

|U - .KOsMHxpfeur HyaccoRa HarepH- 
ana TpyO, Ha roTopux npoHaso- 
AHtch cnycx nnacTupff. 
Haxep c nnacrupew 4 cnyac aejca 'na 
■acocHo-xoMnpeccopHbix TpyOax (ne ncr. 
Ktstai) b oOcaAHyw xonoaay 7 k hktcp- 
a any X 0 RerepMeTHiHocTK , ocnaGneHHOKy ' 
OTBepcTHJim B« HhjcrhA ynnoTBHTenbBufl 35 
aneMenr 2 ycTaaaanHBaxfr rax v mtoou 
/tro BepxHHft Top en Gun HanpoTH B anxHeft 
rpAHHipj HHTCpBana 1 0 , ftm 3Tom paccTo- 
aote wexAy rmxhmm tophom Bepxnero yn- 
. noTHHTenfcHoro sneneHra I h BepxaeA 40 
rpaHHqti HnrepBana 1 0 coctbbht bwihih- 

ay a t pasHyio 2 .|r^j^- ;: fr M ywrbiBaxxnyxi 



E 

y^mmerae HacocHo-xownpaccopHbcx TpyC 
npH ycraHOBe nnacTtipx. Cosjxsht b naxe- 



45 



Tupn AaBjiemeH P k , npn jtom cpenHxx 
sacrb nnacxbrpa b mktgpb a/ie l tf Aetfop- 
MipyeTca pacneTKbiM A«ancHHCM . 

flO XacaHHR C BHyTpeKHefl nOBepXHOCTbX) 

oOcoahor xonoHHbi ahk HcxnmeKHH Harpy- 
30x Ha HHTepBan 1 0 (fcfr. A)# B npoqec- 
cc ycraHOBKH nnacTupb 4 sue ere c naxe- 
poM nfepeMenjaeTcn OTUocHTejibHo HHTep- 
Ban a 1 0 o6caAHofl xojiohkw Ha BCnHHHHy 
a/2 t ho OnaroAapx stfSopy ahhhu nnac- 
Twpa M cooTBeTCTBywmcA ero opH cht ahhm 

nepeA yCTBHOBXOfl OTHOCHTeJIbHO HHXHCB 

rpaHHObi HHTepsana 1 # , xomjeaue yuacr- 
kh nnacTbipn t npHxarue x oOcoahoA ko~ 
noHHe 9 OyAyT r axo ah t b en bbc KHTepBana 
1 0 va paaHOM p ac ctohhhh a/2 ot coot- 
BeTCTByxsptx ero rpaioat* Taxoe pacnono- 
xeHne nnacTMpH oGecneqHT coxpaHBocrb 
ero h oCcaAHoft kojiohku b HHTepsana # 
ocnafljieHHOM otb epcTHHMn • 

♦ o p m y ji a HsoOp e h h 
Cnoco6 ycTBROBKH nnacTW^x » hhtcp— 
Bane He rep mbth^i ho cth oOcaflHoft jcojiok- 
hu» BjoinMansKH cnycx Ha TpyOax rupr 
paBAH^tecKHx naxepoB c yanoTBUTehbHtr- 
m sJieMeHTaw h ycTaHOBneHRoro Ha hhx 
nnacTupa, sanaxepoBxy ynnoTKHTeiibubix 
aneHetrroB naxepa b koKueBbix y«tacTxax 
nnacrapx h pacaHpeRKe iuibctmpr no 
Been AHHue nyTeN C03AIHHA U36biTo<aHoro 
AasnaHHR b ynnoTHHTenbKbix sneMeHt ax 
naxepoB H b HexnaxepHoft sone 9 o t n u~ 

q a»HH R C * TCM, TTO f *C AeJlbto 

oGecneHeKHji skokomih MarepHana nna<rrw- 
px t nocne cnycxa- nnacTwpx Bepxisia to- 
pen HHxHero yjmoTRHTenbHoro MeHevra .* 
rHAPBBRHnecxoro naxepa paaMeqaxtr ua- 
npoTHB RMXHeft rpaiMiu* MirrepBana He— 
repMeTK<tHocTH > a jjmwy nnacTwpx bu6k- 
pawr B cooTBercTBHH co cneAyxmeR 3aBH- 

CHMOCTbR 

W # .2( V t^^)/ 
? E-(C*-1) 



pa K^ObiTOVHoe ABBiieHHe nopAAxa 2-3 Mlla 
. H aanaxepOBbiBakrr ynnoTHHTeHwe sneH&tt- 
TU 1 h - 2 b xoKACBbtx y^acTrax nnacTupx 
4 («t«r. 2). noBMaawT AaaneHHe b naKC- 
pe H pacxmpaioT ero CRatana ynnoTRH- 50 
TenbRbiMi 3neMeirra>« 1 h 2 cooraeTCTBy- 
irapie xoKueBbie y^acTxn nnacTwpx 
(4nr. 3). Docne iero OTxpuBaeTca pflty- 
i^epeHUHanbHb^ xnanaH 3, npeAsapRTenb- 
ho HacTpoeHHbtft ua sanaHRoe AaaneHHe, 55 
H paOOieA X: UKOCTbK) paaBHpmoT cpeAHww 
qacTL nnacTwpa, ^aaJieKHe b naxepe no- 
awnajoT ao pacneTHoro r uOecneMHBaio- 
mero npHxaTHe kohucbux yqacTKOB nnac- 



rAe L - 
la- 

v- 

p - 



1 - 



E - 



ArtHHa nnacTupa 9 h; 

AnHHa HHrepBana HerepMeTHu- 

HOCTH oOcaAKOR KOJXOHHb! , MJ 

AAHHa ynnoTHHTejibHoro weMeur 
Ta rHApaanHiecKoro naxepa, m; 
AaaneHHe b rHApaanKMecKHx na- 
xepax npH npnxaTHH xoHueBux 
ynacTKOB nnacTbipa, Mlla 5 
paccTOAHHe ot ycTbfl ckb axn ku 
ao BepxHefl rpaHHixbi HHTepBana 
HerepMCTUMHocTH o6caAHoA ko- 
noHHbi, m; 

Mony-nb ynpyrocTH MaTepHana 



cny<* macTupM.Mna; npoHaaoflHTC* cnycit nnacrwpjt; 

c - OTHOBeiae Hapy»Horo waxen* K l*~ HyaccoHa NarepHana 

BMyTpeHneMy xpye, Ha KO Topwt *Pjr8,-«a icotopux npoMsapflHrca 

• 5 cnyat nnaenipa. . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

{ P/(i-2uYl 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

M ^ Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 

leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 

so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 

between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

u P/(l-2^) 
is the quantity a, equal to 2 j— — ^ , taking into account the elongation of the tubing 

v "7 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 
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